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UC Davis WWTP Unit ProcessesUC Davis WWTP Unit Processes

2 Channel Monsters2 Channel Monsters®® and 1 Auger Monsterand 1 Auger Monster™™

3 channels (3 channels (OrbalOrbal by U.S. Filter/by U.S. Filter/EnvirexEnvirex Inc.)Inc.)
2 clarifiers2 clarifiers
3 filters (Hydro3 filters (Hydro--ClearClear®®))
2 channels (Trojan 3000)2 channels (Trojan 3000)
2 basins2 basins
2 beds2 beds

HeadworksHeadworks
Oxidation DitchOxidation Ditch
ClarifiersClarifiers
FiltersFilters
UV DisinfectionUV Disinfection
Solids Storage BasinsSolids Storage Basins
Solids Drying BedsSolids Drying Beds

DescriptionDescriptionProcessProcess

The UC Davis WWTPThe UC Davis WWTP
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Treated Water Quality SummaryTreated Water Quality Summary
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Typical Flow PatternsTypical Flow Patterns
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Oxygen Transfer & Power Consumption Oxygen Transfer & Power Consumption 
(per disc)(per disc)

0.30.30.940.940.420.421.231.239" immersion9" immersion

0.340.341.091.090.490.491.481.4811" immersion11" immersion

0.390.391.241.240.560.561.661.6613" immersion13" immersion

0.440.441.391.390.620.621.881.8815" immersion15" immersion

0.480.481.541.540.690.692.082.0817" immersion17" immersion

0.530.531.681.680.730.732.282.2819" immersion19" immersion

0.580.581.851.850.830.832.52.521" immersion21" immersion

55 RPM55 RPM

0.180.180.640.640.240.240.850.859" immersion9" immersion

0.210.210.740.740.280.280.980.9811" immersion11" immersion

0.240.240.840.840.320.321.111.1113" immersion13" immersion

0.270.270.940.940.360.361.251.2515" immersion15" immersion

0.300.301.041.040.40.41.381.3817" immersion17" immersion

0.330.331.141.140.440.441.541.5419" immersion19" immersion

0.360.361.251.250.480.481.661.6621" immersion21" immersion

43 RPM43 RPM

BHPBHPLBS. OLBS. O22/HOUR/HOURBHPBHPLBS. OLBS. O22/HOUR/HOUR

Apex ForwardApex ForwardBase ForwardBase Forward
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DO Levels in the Innermost Oxidation DO Levels in the Innermost Oxidation 
Ditch Channel under Manual AerationDitch Channel under Manual Aeration
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Project ScopeProject Scope

Installation of a continuous onInstallation of a continuous on--line DO line DO 
monitor.monitor.
Addition of variable frequency drives on two of Addition of variable frequency drives on two of 
the aerators.the aerators.
PLC Programming to maintain aeration speed in PLC Programming to maintain aeration speed in 
response to DO levels.response to DO levels.
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CerlicCerlic®® Float Ball DO MonitorFloat Ball DO Monitor

Typical Electrical Use Before and Typical Electrical Use Before and 
After Process Control Changes After Process Control Changes 
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FlowFlow--adjusted Electrical Use adjusted Electrical Use 
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Secondary Treatment Water Quality Secondary Treatment Water Quality 
(Prior to Filtration) (Prior to Filtration) 

7.907.9099992.152.157.647.647.867.8684842.082.087.057.05AverageAverage

7.967.9689892.052.056.56.58.068.061041042.532.538.198.19DecemberDecember

7.977.9785851.691.696.06.07.987.981111112.382.387.47.4NovemberNovember

8.058.0589891.891.898.28.27.957.951121121.871.8710.410.4OctoberOctober

8.028.0298982.642.648.68.67.977.9775752.412.418.48.4SeptemberSeptember

8.008.0067672.972.9711.011.07.927.9283832.042.046.56.5AugustAugust

8.088.0867672.242.247.37.37.967.9676761.931.935.35.3JulyJuly

8.048.041061062.882.888.98.97.927.9282821.971.975.85.8JuneJune

7.957.951151150.330.335.35.37.997.9985851.731.735.25.2MayMay

7.627.621621621.451.454.74.77.607.6083831.711.714.84.8AprilApril

7.657.6599991.561.565.25.27.687.6868682.22.27.07.0MarchMarch

7.557.551121123.523.5211.911.97.627.6271711.951.957.07.0FebruaryFebruary

7.877.8793932.552.558.08.07.627.6260602.242.248.68.6JanuaryJanuary

pHpHSVISVITurbidityTurbidityTSSTSSpHpHSVISVITurbidityTurbidityTSSTSS

2004200420032003

MonthMonth
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Effluent Water Quality after Tertiary Effluent Water Quality after Tertiary 
Treatment Treatment 

<0.5<0.51.471.470.800.800.620.620.870.871.441.441.121.120.730.73AverageAverage

<0.5<0.51.961.960.740.741.001.00<0.5<0.51.101.100.480.480.590.59DecemberDecember

<0.5<0.52.502.500.740.740.400.40<0.5<0.51.191.190.370.370.320.32NovemberNovember

<0.5<0.51.631.630.520.520.300.30<0.5<0.51.801.800.350.350.400.40OctoberOctober

<0.5<0.50.950.950.530.530.270.27<0.5<0.51.851.850.640.640.650.65SeptemberSeptember

<0.5<0.51.191.190.450.450.370.37<0.5<0.51.571.570.470.470.660.66AugustAugust

<0.5<0.51.281.280.450.450.470.47<0.5<0.51.351.350.400.400.540.54JulyJuly

<0.5<0.52.002.000.910.910.910.91<0.5<0.51.171.170.520.521.041.04JuneJune

<0.5<0.51.341.340.330.330.250.25<0.5<0.51.251.250.930.930.920.92MayMay

<0.5<0.50.570.570.460.460.190.190.870.871.441.441.381.381.201.20AprilApril

<0.5<0.51.311.310.450.450.400.40<0.5<0.51.651.650.910.911.001.00MarchMarch

<0.5<0.51.661.661.971.972.202.20<0.5<0.51.181.180.590.590.510.51FebruaryFebruary

<0.5<0.51.271.270.330.330.640.64<0.5<0.51.721.721.581.580.920.92JanuaryJanuary
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ConclusionsConclusions

The availability of a debrisThe availability of a debris--free, lowfree, low--maintenance, inmaintenance, in--line DO line DO 
meter makes automatic DO loop control operationally practical meter makes automatic DO loop control operationally practical 
for activated sludge treatment systems. for activated sludge treatment systems. 
The project has reduced WWTP electrical consumption by an The project has reduced WWTP electrical consumption by an 
average of 23% or 755 kilowattaverage of 23% or 755 kilowatt--hours per million gallons hours per million gallons 
(kWh/Mg).(kWh/Mg).
Beyond energy efficiency, the ability to maintain DO at Beyond energy efficiency, the ability to maintain DO at 
prescribed levels in the oxidation ditch has afforded operators prescribed levels in the oxidation ditch has afforded operators a a 
higher degree of biological process control.  higher degree of biological process control.  
The revised system was designed to consistently maintain DO at The revised system was designed to consistently maintain DO at 
fixed levels with the goal of maintaining a stable biological fixed levels with the goal of maintaining a stable biological 
treatment process.treatment process.


